questions for inclusion into MDD groups were taken from the melancholic subtype questions of the SCID-I 1 in order to select for severe forms of MDD and against milder and differential diagnostically less valid forms of MDD (see eTable 8 for details of the 171 volunteers pre-screened for the study and selection of the final sample).
General clinical characteristics of final groups
In the remitted MDD group, N=11/25 were using hormonal contraceptives, N=1/25 was taking hormonal stimulation medication, and N=13/25 had no hormonal contraception (for further clinical characteristics of the MDD group see eTable 7 and eTable 9).
In the control group, none took centrally active medication other than hormonal contraceptives (N=13/22). 2/22 control participants had a first degree relative who had taken antidepressant medication but received no diagnosis of MDD, 1/22 had a first degree relative with obsessive thoughts but who was untreated and had no diagnosis of obsessive compulsive disorder. In 19/22
of the control participants first degree relatives with psychiatric diagnoses could be ruled out with high certainty.
Behavioural data analysis
Analysis of between-group differences were performed using 2-sided two-sample t-tests at p=.05 in SPSS15 (www.spss.com). As in our previous studies 5, 6 , trials were only included in both the imaging analysis and behavioural analysis if participants selected guilt in the selfagency condition and indignation in the other-agency condition.
Imaging methods

Imaging procedures
Stimuli were presented using the presentation software, E-prime version 1.1 (http://www.pstnet.com/) and were projected from the control room into the scanner room and back-projected from a projection screen to a mirror system above the participants' eyes. Before the fMRI paradigm, participants completed a practice session outside of the scanner so that they were accustomed to the finger-to-response assignment. The practice session used 12 stimuli (6 negative, 6 negated positive) that were not presented during scanning. Two buttons were assigned to two different fingers of the right hand for these responses (finger-to-response assignment randomized across participants). If they responded before the end of the 5 seconds, the stimulus was replaced with a fixation cross for the remaining duration and followed by a jittered inter-trial interval with a mean duration of 4 seconds (jittered in 9 steps of 500 ms around the mean interval with equal distribution of intertrial intervals across different stimulus types).
Stimuli of different conditions were presented in a pseudo-random order across three runs. The order of administration of the runs was randomized across participants. Participants completed a final task at home or in a testing lab in which they rated how intensely they visualized the described behaviour ("How intensely did you visualize the described behaviour?", 7-step Likert visual analogue scale without numbering: 1=not at all7=extremely intensely) and how much they were reminded of specific autobiographical episodes ("How intensely were you reminded of a specific episode or scene experienced during your life?", modified from 7 , 7-step Likert visual analogue scale without numbering: 1=not at all7=extremely).
Region of Interest (ROI) definition
In order to create tier 1 ROIs we used the Automatic Anatomical Labelling atlas (AAL 8 , implemented in the Wake Forrest University (WFU) Pickatlas tool ( 9 , for details see 6 ,
http://cercor.oxfordjournals.org/cgi/content/full/bhn080/DC1). A frontopolar cortex (BA 10) region was created using the WFU pickatlas tool implementing the Talairach Daemon atlas 10 . A bilateral ROI of the medial temporal lobes was created using the hippocampus and parahippocampal gyrus masks from the Automated Anatomical Labelling atlas implemented in the WFU pickatlas tool. For tier 2 ROIs, we used the WFU Pickatlas tool 9 and a lateral orbitofrontal cortex ROI with a centre coordinate of x=41, y=33, z=−2 was created as in 5 by averaging the peak coordinates of three independent studies that linked lateral OFC activation with moral indignation/anger 11-13 and drawing a sphere of 6 mm (radius) around this point. An SCSR ROI with a radius of 6 mm was drawn around the coordinate x=-4, y=23, z=-5 (as used in 5 ) by averaging the peak coordinates of four separate studies that have implicated this area in the experience of guilt and other pro-social sentiments 6, 12, 14, 15 .
Standard BOLD effect analysis
For the BOLD analysis, first level models were created for each person using the trials on which participants rated having felt guilt in the self-agency or indignation/anger towards their best friend in the other-agency condition. Null events (visual fixation trials) were included for the three runs. Random effects analyses for BOLD and PPI analyses both used two-sample t-tests for between-group analyses using the defaults in SPM8 with the same contrasts of guilt vs. indignation, inclusively masked with guilt vs. fixation and using the same thresholds of a minimum cluster size of 4 voxels with a voxel-wise p=.005 for between-group differences and p=.01 for within-group analyses. We modeled the temporal and spatial derivatives of the hemodynamic response function.
All analyses were inclusively masked with a grey matter mask based on the normalized T1-weighted images from our participants. All reported statistics only include voxels surviving this inclusive masking and surviving additional cluster-or voxel-based FWE-correction at p=.05 over either the whole brain or our a priori ROIs.
Grey Matter Mask Generation
The grey matter mask was created by first segmenting all participants' (N=47) T1 images using the New Segment function in SPM8 to produce roughly aligned grey and white matter images. Diffeomorphic Anatomical Registration Through Exponentiated Lie Algebra (DARTEL) in SPM8 was then used to create a template by aligning all grey matter images at the same time as aligning all white matter images and to spatially smooth (FWHM 6x6x6) and normalize all grey matter images to MNI space. The resulting normalized and smoothed images were then used to create a mean template using the ImCalc function in SPM, and the resulting mask was thresholded at >.1 for the final mask as in 5 .
Regional fMRI signal coverage
Of the 22 participants with good coverage of our primary ROIs (see eFigure 3 for the implicit mask for this analysis), there was one participant with signal drop-out in the frontopolar cortex running through the left dorsolateral frontal cortex. In order to explore effects in these regions, a second analysis was carried out excluding this person (see eFigure 3). Our fMRI sequence provided good coverage of the subgenual cingulate and superior anterior temporal areas and had been optimized according to our previous studies 6, 16 and pilot testing (see eFigure 3). For the second analysis excluding the one participant with signal dropout, a second grey matter mask was created.
Online-Only results
For all imaging analyses, only regions are reported that survived inclusive masking with 
Between-group BOLD results
Between-group comparisons of guilt vs. indignation are reported in eTable 2 and summarized in the main manuscript. For indignation vs. guilt, there were no regions which showed greater activation for controls compared to the MDD group. The MDD group, however, showed increased activation of a posterior insula/superior temporal region and a parieto-occipital region for indignation vs. guilt.
These were the same regions in which the control group showed higher BOLD effects for guilt vs.
indignation compared with MDD. Masking with comparisons against the visual fixation condition for both contrasts ruled out that the observed activations were due to negative BOLD effects in the active conditions.
Within-group standard BOLD results
For the control group the comparison of guilt vs. indignation resulted in BOLD effects in the following regions: right anterior middle temporal gyrus, bilateral dorsal anterior cingulate cortex, right dorsal paracingulate cortex, right cuneus, left precentral gyrus and left posterior superior temporal gyrus (see eTable 3). There were no significant effects for guilt vs. indignation in the MDD group or for indignation vs. guilt in either the control group or the MDD group.
Between-subject differences in standard BOLD results across groups
Individuals with high percentages of guilt-experience during the self-agency condition had higher BOLD responses for guilt vs. indignation in the subgenual cingulate/septal region (SCSR, left hemispheric peak), the right supragenual anterior cingulate and the left caudate. This was an across-group effect with group modelled as a covariate of no interest in addition to modelling a covariate of percentages of indignation during the other-agency condition to remove variance due to proneness to indignation (see eTable 6).
Between-group PPI results for guilt vs. indignation using rated unpleasantness as a covariate
To corroborate that between-group differences in PPI effects for guilt vs. indignation were not influenced by between-subject differences in rated unpleasantness, we computed an average unpleasantness rating over guilt and indignation trials for each participant. We used this variable as a covariate of no interest in a linear regression model testing for between-group differences on peak voxel PPI effects for guilt vs. indignation in all regions reported in Table 1 
Between-group PPI results for guilt vs. indignation in remitted MDD subgroup with no medication
To confirm that the main results of this study, the self-blame-selective decoupling effect in the MDD group were reproduced in the subgroup with no current medication, we extracted the PPI regression coefficients (betas) for guilt vs. indignation from the peak voxels of significant clusters resulting from the group comparisons and carried out a secondary data analysis comparing the betas between the control (N=22) and the remitted MDD subgroup with no medication (N=16). As in our main analysis, compared with the control group, the subgroup with no medication showed lower coupling for guilt vs. indignation in all the previously shown brain regions (two-sample t-test: SCSR: t=4.2, p=.0002; frontopolar: t=4.1,p=.0003, hypothalamus: t=3.9, p=.0004; hippocampus:
t=4.4, p=.0001).
Between-group PPI results for indignation vs. guilt
The comparison of guilt vs. indignation for controls > remitted MDD was reported in the main manuscript results section. For indignation vs. guilt, there were no regions that showed stronger coupling effects with the ATL in the control compared to the MDD group. For MDD vs. controls, however, there was increased coupling for indignation vs. guilt between the ATL and medial frontopolar cortex (BA10), SCSR, lateral hypothalamus, and right hippocampus (see eTable 4).
eFigure 2 shows that the between-group differences in SCSR-ATL coupling during indignation trials were partly due to a decrease in coupling compared with the visual fixation baseline in the control group that failed to take place in the MDD group. This resulted in an abnormal lack of SCSR-ATL decoupling in the MDD group during indignation trials together with the abnormal lack of SCSR-ATL coupling during the guilt trials reported in the main manuscript. 
Online-Only Discussion
Overall there were little differences in average BOLD responses between groups which is in keeping with a primary abnormality in functional connectivity rather than average BOLD response in remitted MDD. The left parieto-occipital junction, however, was more strongly activated for guilt and less strongly activated for indignation in the MDD group. This region shows activation in response to socially relevant stimuli in general and may represent spatial and sensory aspects of mental imagery 18 during the task. One possibility is therefore that individuals with MDD used more vivid mental imagery in the guilt condition and less in the indignation condition compared to the control group. This was, however, not reflected in their self-ratings but could have occurred implicitly. Tables   eTable 1 Ratings and response =Tier 2 ROIs). Standard BOLD analysis was carried out for guilt vs. indignation, entering all subjects into a one-sample t-test. Covariates were included: individual percentages of guilt experienced across all self-agency trials as a covariate of interest, percentages of indignation/anger towards others experienced across all other-agency trials, and group (control or remitted MDD) were entered as covariates of no interest such that effects of guilt-proneness could be studied irrespective of group membership or indignation-proneness. Regions marked ~= N=21 control, other regions: N=22 control, all regions: N=25 remitted MDD participants. No family member with history of MDD 6/25 *According to ICD-10 criteria, ** All co-morbid disorders were fully remitted at time of study and none of the co-morbid disorders was a likely primary cause of the depressive episodes. SSRI=selective serotonin reuptake inhibitor, SNRI=serotonin norepinephrine reuptake inhibitor. MDD subtype classification was based on adapting the SCID-I for DSMIV-TR to allow lifetime assessment of subtypes. All medication-free participants had stopped medication well before the required washout phase. A similar In total, 171 people participated in the phone pre-screening interview, N=79 passed this screening with 36 in the remitted MDD and 43 in the control group and were invited for the first study day. Of these, 33 individuals pre-screened as remitted MDD and 30 pre-screened as control participants were reachable, able and willing to be seen on the first study day after reading the participant information sheet sent to them. After the first day of the study, 5/33 individuals from the remitted MDD group were excluded (N=1 fulfilled criteria for current MDD, N=2 showed residual symptoms of post-traumatic stress disorder, N=1 had a relapse and developed an MD episode after the first study day before being scheduled for MRI), the remaining N=28 participants confirmed as remitted MDD underwent MRI. MRI data from 25/28 scanned participants from the MDD group could be included in the analysis (N=2 were excluded because of head movement greater than 4 mm, 1 because of selecting more than one moral sentiment in more than 5% of trials). All 30 participants seen on the first study day who had fulfilled phone pre-screening criteria for the healthy control group were confirmed as fulfilling inclusion and exclusion criteria on clinical assessments and were invited for MRI scanning, however, 1 was not scanned because not being reachable following the first study session, leaving 29 that were scanned. Data from 22/29 scanned control participants could be included in the final analysis (data from N=1 was excluded because of selection of more than one feeling on more than 5% of trials, N=1 due to abnormalities of small vessels on the MRI scan, N=1 due to head movement greater than 4 mm, N=2 because of signal dropouts in main ROIs: ventral frontal cortex and ATL, N=1 because of fewer than 4 guilt trials on one of the runs, and N=1 for age-matching between the final control and MDD groups). A similar eFigure 3
Online-Only
Panel a) shows an axial slice at z=14 through the implicit mask generated by SPM for the group-level analysis including N=22 controls and N=25 individuals with remitted MDD: The frontopolar cortex drop-out was from z= 23 to z=9. Analyses were performed and statistics were used from all regions that did not exhibit signal dropout. Panel b) shows an axial slice at z=14 through the implicit mask for analysis including N=21 controls and N=25 remitted MDD. There was full coverage of the dorsolateral and dorsomedial PFC including the frontopolar cortex. The border for ventral coverage of the most anterior portion of ventromedial PFC was z= -19. Coverage of posterior orbitofrontal cortex, a region prone to signal drop-out was adequate for regions superior to z= -12, the subgenual cingulate cortex from z= -14, and coverage of the most dorsal slice of the brain was up to z=59. Analyses were performed and statistics used from this analysis for dorsomedial, dorsolateral and frontopolar regions. Panel c) shows a sagittal slice at x=48 trough the implicit mask generated by SPM (N=22 control and N=25 MDD). Coverage of the superior ATLs was complete posterior to y=+11 and medial to +56. Full coverage of the middle ATLs extended posteriorly up to y=-5. The inferior ATLs, not of main interest in this study because of their role in general conceptual knowledge 20 rather than selectivity for social concepts 16 , showed signal drop-outs as usual on Gradient Echo EPI and could only have been reliably covered by using optimized Spin Echo sequences 21 which would not have been suitable because their long repetition time would not have permitted the rapid event-related design necessary for this study.
eFigure 4
healthy controls including the lateral hypothalamus, hippocampus, medial frontopolar cortex and a subgenual cingulate/septal region. Cropped whole brain images were displayed at an uncorrected threshold of p=.005 (extent threshold of 4 voxels). All depicted regions survived FWE-correction over a priori ROIs at p=.05 in separate analyses. Panel b) shows the results of the same analysis, but using mean unpleasantness ratings for guilt and indignation conditions for each participant as a covariate of no interest. As is evident, the covariance analysis results in the same clusters as showing PPI effects irrespective of individual differences in perceived unpleasantness of stimuli.
eFigure 5
Panel a) displays a copy of Fig 1 of the main manuscript: regions showing decreased coupling with the right superior ATL during the experience of guilt vs. indignation in individuals with remitted MDD compared with healthy controls including the lateral hypothalamus, hippocampus, medial frontopolar cortex and a subgenual cingulate/septal region. Cropped whole brain images were displayed at an uncorrected threshold of p=.005 (extent threshold of 4 voxels). All depicted regions survived FWE-correction over a priori ROIs at p=.05 in separate analyses. Panel b) shows the PPI results for the control group (N=21) for guilt vs. indignation inclusively masked with fixation vs. indignation both at the same threshold as in panel a). This comparison thus reveals those regions in the control group in which there is lower coupling in the indignation condition relative to fixation and guilt. When comparing the results in panel a) and b), one can see that a decrease in ATL-coupling during the experience of indignation in the control group contributes to group differences in addition to the demonstrated increase in ATL-coupling in the guilt condition (eTable4, Table 1 ). Apart from the medial frontopolar region, the regional distribution of clusters was highly overlapping between both analyses (a & b). 
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